USGS National Water Quality

Assessment Program

Meeting the Nation’s Needs for Water-
Quality Information in the Next Decade




Program Goals

v Status—*“What is the current quality of the
Nation’s surface water and groundwater?”

ds—*“Is water quality getting better or

“What are the natural and
control water quality?”



W Important Features of NAWQA

e Operates perennially on a decadal time-scale
Cycle 1 (1991-2001)
cle 2 (2002-2012)
(2013-2023)

sampling and analytical methods

based on land and water use)

, chemistry, ecology



51 NAWQA Study Areas, 1991 - 2001
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http://oh.water.usgs.gov/miam/MIAM_NAWQA_SUM_RPT/MIAM_Summary_cover3.jpg
http://pubs.usgs.gov/circ/1350/pdf/circ1350.pdf

Transition from Cycle 1 to Cycle 2

Study units to....
Regional assessments

s and Understanding

Modeling



Priorities for Cycle 3

Nutrients

taminants

ration




Cycle 3 Design Framework

Climate Variability Land and Water Use
“Natural Factors” “Human Activities”




Study Components

1. National Fixed Site Network 100 streams
monitored for long-term trends

egional Stream Quality Assessments Intensive
le season studies

Aquifer Surveys Groundwater quality
atershed Studies GW-SW relations in

of surface- and ground-
S on aquatic ecology



Scales of Investigation for SW

Naiona e e Netwr National Fixed Site
| Network (NFSN)

jonal Stream Quality
ments (RSQA)




Regional Stream Quality Assessments

®* Status of the stream quality in the region

* Relations between stressors and ecological
condition

2lations between environmental setting and

n quality

10dels of stressors and ecological
gionally
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NABS (www.benthos.org)




Midwest Stream Quality Assessment

* USGS National Water Quality Assessment
® USEPA Office of Pesticides Program
®* USEPA National Rivers and Streams Assessment

EXPLANATION

- Urban l:] Grassland
- Forest D Pasture/hay

- Open water - Cultivated crops
South [ o8 I Barrentand | | Woody wetlands
Dakota LN

Base from U.S. Geological Survey digital data .
Land cover from Multi-Resolution Land Characteristics Consortium 60 120 240 Miles
North American Datum of 1983 (NAD 83)

75 150 300 Kilometers



MSQA components

* Geographic distribution and seasonal changes in
stressors

®* Contaminants, nutrients, and sediment in water
seasonally

Contaminants in sediment

taminants in time-integrating samplers
f sediment and water

itions

ing at all sites and regional
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Estimated Agricultural Use for Glyphosate , 2009
EPest-Low

Estimated use on
agricultural land, in
pounds per square mile

[J<258
[]258-9.64
[ 9.65-29.14
I 29.15 - 92.77
B >92.78

|:] No estimated use

Use by Year and Crop

— Other

1 Pasture and hay
mm Orchards and grapes
Rice

1 Vegetables and fruit
mm Cotton

m \Wheat

B Soybeans

== Corn

Estimated use in million pounds
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Sites

® Match our sampling to NRSA’s MSQA 100 Sites
first 50 random sites Random Targeted

* Fill out stressor gradients with 50
targeted sites:
* Reference - 21 sites
* Urban - 12 sites
* Trend and high-priority sites — 17
sites

2 USGS



MSQA sites

Ay
Blue - random
Green - ref
Yellow - other ag
Red -- urban

AN
A A
FAVY A
A
A
A \]\
'y
0 50 100 Miles
| I I




Sampling at all 100 sites

All 12 visits, water samples:
Major ions or CI/SO4 Nutrients Suspended sediment conc.
Pesticides Glyphosate (IA) 17B-estradiol (1A)

Three visits, Chlorophyll a, phytoplankton

Final visit, sediment samples:
Major and trace elements Pesticides (CUPs)
OC and radionuclides Toxicity testing

Final visit, Ecological survey

POSIS, deployed for final 6 weeks, all samples analyzed
Current-use pesticides
SPMD, deployed for final 6 weeks but not all will be analyzed

27 intensive sites: 12 ag, 12 urb, 3 ref l 71 sites: NRSA Hg

Final visit, sediment samples: Every other visit, water sample
Halogenated compounds Hormones (NWQL)
PAHs and other SVOCs Glyphosate (KSWSC)

Every other visit, grab water
sample: MeHg and THg

Final visit, fish tissue plug for Hg
Final visit, tissue samples: SPMDs analyzed by NRSA
Halogenated compounds Halogenated compounds

Current-use pesticides PAHs and other SVOCs 6 Si teS' con tinuous

l i Continuous DO, N, etc. monitors
10 sites: Pankow/tox 5 ag, 5 urban Additional periphyton

Pankow daily water samplers and weekly Every other visit whole water (10

composite (4 ag, 3 urban) sites) 8 Sites: Caged fISh/ frog

EPA to analyze for pesticides Water toxicity (CERC) i
NWQL weekly composite split Suspended and filtered CUPs Caged fish a|.1d frogs, (_:ERC .
reproductive endpoints and biomarkers




Sampling time line

29- | 6- | 13- | 20- | 27- | 3- | 10- | 17- [ 24- | 1- | 8- | 15-| 22- | 29- | 5-
Date May| May | May| May |Jun| Jun | Jun | Jun [Jul [ Jul | Jul | Jul | Jul | Aug
Week

Apr
1
Fish&Frogs < >
<
<

Water Chem
\Water Tox
POCIS

(e ——)
Sed Chem W
T
2

Sed Tox
Eco Survey
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Expected outcomes

* At 100 sites, current use pesticides

* Occurrence in streams seasonally across gradients in land
use and pesticide use

* Co-occurrence in water, sediment, and POCIS
* Relations to aquatic communities

Relations to sediment toxicity

intensive sites

2 USGS



Expected outcomes, cont.

* At 10 water tox sites

* Relations between pesticides in water and
suspended sediment to whole-water toxicity

* At 7 pankow sites
aily record of pesticide




Expected outcomes, cont.

* Modeling/prediction

* New generation WARP models for pesticides and
nutrients

rrent use pesticides in sediment
Ive risk to ecological communities



Des Moines Water Works
News Release

Historic Nitrate Levels in Des Moines Water Works’ Source
Water

Tuesday, May 28, 2013

Nitrate concentrations continue to remain exceptionally high in
both the Raccoon and Des Moines Rivers. Through extensive
and expensive water treatment, Des Moines Water Works’
finished drinking water is currently under the Environmental
Protection Agency’s (EPA) maximum contaminant level (MCL) of
10 milligrams per liter (mg/l) and is safe for drinking.



Preliminary nitrogen data

Nitrate plus nitrite by site category
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MSQA Sites
@ High nitrate dategory >7.54 mg/L
it nitrate category
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Random site
Targetted site
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High nitrate related to high spring

streamflow and fall drought conditions
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Flow-Focused

Current Studies Ecological

study in the
Midwestern No;t(l; f:,f t-
Flow-Focused Stream Quality :
Ecological study Assessment
in Colorado - 2013 (MSQA) -2013
e a
Southeastern
Stream Quality
Assessment
(SESQA) - 2014




SESQA Study Area
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— Landuse in the SESQA Study Area
1:5,500,000
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Bl 1 open Water
[ 21 peveloped, Open Space

g B9 22 peyeloped, Low Intensity
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. 2 Developed, High Intensity

1 31 garren Land (Rock/Sand/Clay)
41 Deciduous Forest
42 Evergreen Forest
£ 43 ixed Forest
52 Shrub/Scrub
£ 7 Grassland/Herbaceous
Pasture/Hay
Cultivated Crops
Woody Wetlands

)
Bl a2
[ 90
B o5 Emergent Herbaceous Wetlands

STTW 00w TETTW




a5 ITW TETTW

[l o]

[{=]
=

Oy

o

$.a

1
I5OOCN

XE'OMH

1:5,500,000

0 25 A0 100 150 200
S —

Dams

[ sesQAbndy
[ 1 PiedmontBndy
¢ Dams2009_ad] jun2011_StudyArea

aFrTwW BOTrow TEITW




Information and Contacts

NAWQA - USGS

http.//water.usgs.gov/nawqa

OPP - USEPA

http.//www.epa.gov/pesticides/

NRSA - USEPA
ttp://water.epa.gov/type/rsl/monitoring/riverssurvey/index.cfm

etre — Regional Studies coordinator
pcvanmet@usgs.gov
oordinator
jwirey@usgs.gov
ordinator
sgs.gov
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